Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/KR05/000357 
International filing date: 05 February 2005 (05.02.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: KR 

Number: 1 0-2004-00 1 0472 

Filing date: 17 February 2004 (17.02.2004) 



Date of receipt at the International Bureau: 30 March 2005 (30.03.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 




PCT/KR 2005 /0 00357 
RO/KR 0 5. 0 2. 2065. 






lit 



mm m^b oi-bh a§J°J MiBHf e^tre sss. 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



a gi a s 

Application Number 



10-2004-0010472 



ii §y s i= 

Date of Application 



2004^1 02S 17U 
FEB 17, 2004 



Applicant(s) 



9J 





^^SXI-^^SIAI 

SAMSUNG ELECTRONICS CO., LTD. 



2004 10 * 04 



COMMI S SIONERiHiiffiffi 



t=3U 



Ol 



(C3 




^(^0040010472 



[SSI 

mm 
[Piaiei] 

[CH£|oiaH] 



^^V: 2004/10/5 

0023 

2004.02.17 
H01L 

a ei -j\\om etsxii ^xi- n his 

Semiconductor device having multi-gate structure and method 
of manufacturing the same 

^gSW ^*lS|Afr 
1-1998-104271-3 

0|§S 

9-1998-000334-6 
2003-003435-0 

0I5H9 

9-1999-000227-4 
2003-003436-7 

Sl§0f 
CHOI Jung A 
780819-2074410 
449-912 

3 2|£ geiAl Of^EI ttJiOm ^^HHDietOI-El-M 

108-1802 

KR 

gfg SI- 
YANG, Jeong Hwan 
681009-1659327 
442-470 



39-1 




0040010472 



\& gJXF: 2004/10/5 



SD|] 



Plumas] 
mm 



331. 
2041 

KR 



Sh CI- 



4>^§7&XI ^XIOI-EI-M 712. 



xi ° — 

J IN, You Seiing 

730415-1068922 

150-072 

AHM^AI §§5? CHH2e 
KR 



W, HI603&SI ^ SOU 21 



oisn (&!) cH&iej 
oiuhs (en 



41 

o a 
o a 

37 9 
1,331,000 €1 
1. fi^A|-SAIIAH(£S)_1 



38,000 a 
0 SI 

o a 

1,293,000 SI 



39-2 



10040010472 



c^*}: 2004/10/5 



[ASH 

*H**I «^(slab)^ iWfe *IW8 *^ 7 >^ ^ - 11 ^ ^ 

^ ojo^ i^tf. *i|l ^Se]^ 7]t $H ^ <?HJ= ^MM^ sfln} (line and space 

pattern) I^S ^JL Tfrtfl ^tfrcl *)U ^ * *fl2 ^ 7 r *l^r 

t^S *H2 *^ #71 *IU «^ ^7^ rl-s. ^gjL o]J=l 

€ *8#3 *lll 7m *H ^ * ^ 2 *^ 

£ 17 
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t^^-^oIh ^S^l ^£^11 ^ ^- ^{Semiconductor device having multi-gate 

structure and method of manufacturing the same} 

£ lafe ^ 71^1 ^ ^Bj-TflolH H€*1^3 7fl^^l 
^ZL2fl5x| A}~g-£]^ OPC (Optical Proximity Correct ion) 7} ?^-%r& (reticle) sfl 

£ lc^r ^Hfl 71^1 4^ 0PC7> ^-§-^ ^-TlHB ol-g-*H ^€ «^ ^ 

£ 18^r S 1751 XVIE - XVI' ^ ^r^S^l^r. 
S. 19^ S. 17^ XIX - xrx'^i ^H^l^f. 

5L 20 ifl*l 5L 22^ £ ^3 ^2 ^*HH rcj-^- #51311 -fc*^ ^ <M*M 

£ 23^r ^ 22^1 xxni - xxnr^l ^S^. 

51 24^ £ 22^ XXIV - XXW^i ^H^l^r. 
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M <£t\: 2004/10/5 
0040010472 -er-i a ■ 

100: 110: *fl* a>^ ( 120: 122: 4U 124: 412 126: 

128: , 130: 4i3f, 130a: v}^3. *H€, 130b: sfl^, 132: 5£^l^liH 

^, 132a: iS^l^iB sflig, 140: #5141^, 140a: A2 %^ , 142: o.*^ 150: 
150a: TflolH ^<S*f, 160: SL^fr, 160a: 4HH ^91, 172: ti^a*. 172 a : 4i3 
174: as^^liH^-. 174a: aS^^I^H 182: 4U « , 184: 412 4m *<§ 

3, 186: 4|3 *m 240: 412 %^ <$q, 242: <&q . 

<i 2 > ^ ^ o. ^} ^ n ^12: «cHH ^tr **l *^(slab) 

pflAXmesa)^ «^ «H ^-tIMH M0S (metal-oxide-semiconductor)^ 

<13> #5141 ^*r3 31^, JL7l^ * ^ifll *«l*Hi ^m^>7l ^3 ^ 

£41 A>ol^ (feature size)» #°4 ^ 7l#<>l 

<14> CMOS (complementary ^\ «H» *°l7l FET (field effect 

transistor)^ ^5^*3 (scailing) ^ *H-3*1 SOI (si 1 i con-on- insulator) *M3*|» 

*V8-*H * (fin) «Wbody)» ^*r^., ^ ^ m TflolH* «^*Hr ^ 

El-TflolH H€^I^7> 41^^t=t. Ml» Fu-Liang Yang et al . , "35nm CMOS 
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FinFETs" , Symposium on VLSI Technology Digest of Technical Papers, pp. 104-105, 2002; ^ 
B. S. Doyle et al . , "High Performance Fully-Depleted Tri-Gate CMOS Transistors", IEEE 
Electron Device Letters, Vol. 24, No. 4, April, 2003, pp. 263-365) 
<15> ^ o-|-g-tr ^-tIHjh H^l^m 3^>€^ CMOS 

«\ ^1^*1 ^ -B-^^l ^-g-€ ^ 9X^, SOI ^-g-^S.^) TflolH 

s-} ^<?H1 ^«fl ^ ^ SCE (short channel effect)* Jl^H 

(tri-gate) CMOS^r 37fl^ 3L^4| °l-S-*r5.3. FinFET^l *fl^ 

<16> S. la^l S*ltt wV^t ^l, SOI &$r^ (buried oxide film)(10) -£N ^ 

(12)°1 ^A}^ ^iLSL <^7H, ^"71 ^B^€- #^ *S^(12)°Hfe 

n ^ ^ eKl(14)3r 31 ^^Rr ^ ^<M1 ^ 

< 17 > ^-TflolH 3=^*1^^ cg^^l fe ol, S. -al)- ^ 

aHs^, ^ <aqa\ ^ (curvature), Stf^MM * ' *W W 7 ^ * 

^ tg^-ofl rcnq- 3.711 ^^=f. ^, tIHh e^H 3*B «^ «3 

A>o^ ^ 5-^S.^l T^Bl- ^-TflolH H^l^sl ^a^ii (performance)^ &x}7} 

^3^14, ^7l^ ^H3°l l5r€ <r 

< 18 > ^ 7ii^H^ £ ia^i *w 7 ^ #^ n. ^=l^ 

z\ WW e^S^l- (proximity effect)^ a** ^1« *fl**|-7l ^ lb<fl y V 
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<4 ^o] OPC (Optical Proximity Correction)* 31^ (reticle) 3lll* S- 

lb^l^i, "22"^ ^ « ^-^Jl, "24"^ *fl€-& ^, ^ 71 

eflBl#^l 0PC* 3-8-^: ^HJ*IS1 «^ ^ ^8* sflE^^ji, el^ZLHflsl J^-fr 

<19> £ lbi «>^r ^ <>l-§-^ s^ZLSfl^ *3*Hr ^-f , ^ 

lc^ W^<i v+Bf^| ^-o] »eH:^ (rounding)" *^ ^ 5fl€(30)<^>l 

<20> £ i a ofl i+^-ifi ^ %^ ^^(12)^1^ 2J- 33*17} ^ol-^s. S lb» % v 

^czj ^ijV ^ ^o] ^5}) 71^1 ^ 0PC« ^-8-*V^ SM§ *8-3*Hr ^ 

iZLeflxx) ^ofl^o) sfl# 91*}^ SL lei «>^r *^ ^ 

^oljA] s^v^ e)-^;^ ^L^l ^S^l-Tl^h ADI (after-development inspection)^ CD ^} 
(critical dimension variation)* **\ , ^ W\ « 0 1 9X^ 

^ c^^xq-. n 71^1 i^B)- £ la^l ^ltt *§#^ *^ ^^(12)* *H 

^ el^ZL^sj ^ ^ofl <2^m sflBl HS^^ ^ ^ ^1 A -S- 

^jr: AlzV ^ ^6)1 ^ #ff-# 1H9 , ^ ^ ^3*1 

^ X}o]o\ 7£o] SL^S\x] Q±r "^tSL^Cnot open)" ^ ^ ^4 ^17} 
^3^r}. £ lc^l ^r^r ^°1 ^€ %^ ^ TflolH 
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<2i> ^"71* ^ ^ ^ 7l#<M3 ^fl^ §11^*}J17> §Hr 3^5., °Jr^ 

711 ^Kr 

<23> ^-71 ^-g: ^*>7l ^*H, ^ ^H^ll ^7}^ <£7|5H ^ *U 

^ ^ ^ 2 «^ a^-t&tq-. *Hi »<S <8<^ *H ^ ^- — ^ 

(line and space pattern) *§#<15L *§^^, #J: i&tfl *U <M 3 *«2 ^ 

* 7 }^m 4*r3 ^^(slab)^S. ^S^. 7112 %^ ^ ^ #7l afll «^ ^ 

<24> ^-71 ^71 7l^O.S^-E^ ^1 7151 , ^ 2fl2 #^ 

cgofj ^ ^. 7 -| '#71 ^11 Tlel^- ^7li4 ^ €■ ^12 Tlsl ^ 0]^^^ olr}-. 
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<2 5 > #71 A2 *# ^f4 %n 9Xi= ^h*i ^a^i * 

^4 ^a^Hs- ^o.s <S#s|<H ^"71 42 =M ^-71 ^ # 

7l *, u ^ ^ 2 ^ $ #^ 3*M «S#3<H ^ ^« 7 >^- 

<26> HV^^Tim, #71 TflolH 5+^1^ #7l «^1 tf^fc *|5l*Rr ^.2.3. 

<27> #71 41 <83 ^ -8-71 41 ^ g 42 ^34 e3*H #71 TiHH 

4 tfl^^fe *W 41 4^ £ 42 4^ <8«M fl*lW. B*q-4°1B H«*l 

+ K\Sr ^#^>7l #7l 41 *M ^ ^ ^1 #^4 ^-71 4°1H 51- 

^ tfl^^ Jf^-4 43 4^ °J^°1 ^ ^ 9X^r. 

<28> #71 cf^- m^}7l £ ^4 ^4 4s ^4^1^ 

o] ofl^ ^401^ ^g#^ 7>^1ji 41 Ms. 41 %# 7m ^4 ^ 

^"71 41 %# <g^L6fl <£#S|aI #71 41 M^ ^7^ ^ 42 

MS ol^^l^ ^2 *^ #7l 7^ #7l 41 %^ ^ fl^fl 

■e ^t^ko. ^#tb^-. ^-71 4°1H 314 4°1H» ^^W. 

<29> #71 42 *# ^^^>7l fl*H, ^7-1 #71 #^^1 <£ W« i^l^S.-^ #7l 

<g3f* £fe v}+3. 4 €4- ^"71 7lt £14 ^ ^, #71 42 M* 

^ # 7] ^ #71 p>^a H^r 42 M^ °1°^> 

#7l 42 M#* 39^^. 
<30> ^tgofl <qiypS, HbMHH H€*1^3 «^ ^ ^ *^ ^ 412 

%# q-n-^H l^t^ ^7.>^1 » 300nm °1^ 7>^1^ %# 
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^ ^ CD 7>^* O.S Sfrji* 

^ H^^L A&tk 
<3i> ^6fl, ^r^^r -g^H* 0 *! 



<H7>: 2004/10/5 

^l^M: *t 9X<Lv\, *^ ^ ^ °fl CD 

«K£*)1 ^7>» <r S^. 



rf^-ofl #^*Br ^HH tb^sm 3^ M. ^11^ ^ 

Tg^A] ^ jett 3.7] 5E^r ^4*^ 41 *H 

£ 2* %^}^, €51^- 71^(100), #5^(110), £ «43 Jg^^rSLS- o]^o\ 

SOIf^l *HlJL SOI 71^ ^lW. ^"71 SOI 7l^rAS.^ <« SIMOX 

(Separation by Implantation of Oxygen) *§#€ SOI 7l** *V8-« ^ 

^s. # 7 ] Tjfl^- A>§l-^-(110)^r ^ 1000 ~ 1500A^ 7>^ltf. 

^ ^. 7l sOI^-i- sflB^^H #7| #3^(110) 4H ^r^ ^S- ^*)H^ ^ dine and 

space pattern) *W =M <8^^S^ 4^3 «(120)* ^ * 

^(120)^r *U ## ^"71 # 
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^(120)^ AA 71^(100)31 ^ ^* *Hi ^ 

^(122) * *02 *Maci24)4. -a 3* 7i4(ioo)^ ^ *w swai sa^fe 

^(126)* 7>xl£^- sf^^h ^ ^8(120)3 -S-Tfl^ *(W)* 50nm ^3H*| ^ 

bh^ ^ ^zl, zl- ^9(120)3 ^ol(H)^ Or 70 nm <>1^ ^* *r 

£ 30. ^3^3, #71 nfl-i- <&3WllO) $H ^"71 ^(120)* 
(130)* W*3L, #7] ^3^(130) 3LS31*l^JL*Kl32)-i- 

^-71 ^3.^(130)* 41 « SmA, Si 3 N 4 ^, HL^r Si0 2 ^S nM^fe ^A, a 

^ ols.o^ 2:^3 ^^tt t^^JlS. ^l^M^. ^1-711^, ^7l ^3^(130)* 

SiON^- ^ Si 3 N 4 ^S. 01^0.3. ol^ol^r}. Ta^^Tim, ^1 *}^3^ 

(130)* ^7l «(120)^- ^-71 «(120)3l «>SL ^3^r SiON^)-, zl flefl 

t§^5]<H ^"71 4^31^(130)51 ^$*Hr Si 3 N 4 ^S ol^^^rf. #7] *}^3.#(130) 

^ ol «q- 7^o] tg^^, *Ff3l SiON^Hl $1*H ^"71 ^8(120)* ^*Kr €^^(Si)ol 31 
^ JL*H 31 ^*H=r 3* ^ fl^, Si 3 N 4 ^l 3l^H ^Mr^l CMP 

(chemical mechanical polishing) <3*V ^M3* ^ 

£ 44 ^-71 iS.ell^l^H^-(132)* sflB-^^H #7l ^3.^(130)* H^f 

^^^^ XJ&ell^l^H 3fl€(132a)* ^^W. 

£ 5# ^-^m, ^>7l 3EJeL31*1^B 3ffl^(132a)* *\A *}°1 -^-71 p}iaf 

(130)* ^*H, ^ #^(120)31 <£ #Jf(128)» 2***1*15-* ^>7l #^(120)31 ^ 
p>^3 sfl^(130a)^r <§^^h *f|€(130a)ol ^€ #7l 4^3. 
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■CLl 



(130a) ^^MH^ #^(120)^ <£ ^(128)^1 *U ^SU22), ^2 ^£(124) 

#^(126)°1 ^.#€4. 
< 40 > £ 6 # ^S*}^, ^"71 31*1 3xfl^(132a)* *(|7i*M ^ ^^(I30a)^ 

<41> £ 7^ %7] sfl€(130a) ^ A *^(120)* 

g fe ti>£^l^(140)* ^-71 ^£^1^(140)^ <« »^ LPCVD (low pressure 

chemical vapor deposition) ^€ ^ W 1&H*I*(140)* ^ *U 

^ cg^oi ^(120)^ ^*Rr ^5l€-4 r}^ M3>1 , Si-ir 2.^ 

^ o]^^rf. w^^-Tim, ^-71 ^^1^(140)^ §5^^, til^ ^ 

^ ^51^ %^}^ #51*11 «^ Sii- x Ge x (0<x<l)JsL °1^^ *r 5^. ^ 

ti>^^-7fl^, tiV£^l#(140)^ #Bl^Bl^-o.S ol^o^T}. ^-71 ^£^1^(140)^ 

i=- wHl ^r^r ^ ^ ~ ^ ^1 AS] ^MIS. ^ 5W. 

< 42 > £ 8^: ^-S^, <#7] sfl€(130a)^l ^1 #7l ^£^1^(140)* CMP 

g: fe ofl^Bfl (etch back) ^SHJH ^ ^(120)3 ^f(128)« gfe *ll2 

°J^(140a)* ^^W. ^"71 A]2 «^ <^(140aH £ 5<*IM ^ 

#^(120)^1 W(128)<>lH ^71 *)U ^(122), *fl2 ^3(124) ^ ^(126) ^ ^7} ^ 
olTfl «th ^-71 *fl2 M <^(140a)^ Al °<§^ ^ ^^(120)«<=>1 ^ 

<43> £ 9» ^S^, ^fl^ (ashing) ^ ^ ^ ^^H 3*H 'WCiaOa)* 

UlTWtt. n. 4-4, nfl# A^T-dio) ^1 <%<%«1 4^ 1^(120)^ <>m 

o^A^lfe a||2 %^ ^(140aH 4:^*1 Ic**^. ^ 7 1 ^12 %^ ^^(140a)^r 
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#^(120)^ <£ #Jf(128H 3*^*1 #7l ^(120)^ <£# 1^4 #^°-^ <£# 

o^cf. s=^, #7l ^12 *HJ <^(140a)^r ^ «(120) # #7l *)U ^3(122), *fl2 
^(124) g #^(126)3 ^4 $*M £#3*1 91^ <3^(142)* 7>*n=h c^7H, 

« (120)3 W(128) ^ 7}# « #7l *||2 <^(140aH ^«fl ^£ 

ojjL ^o]xl £ 9^1 5^1, ^ ^^(120) ^ £ 9^1 ^KftdJHl ^ 

(128)3 ^ #7l *fl2 ^^(140a)^l ^ HSl £-2-3. S^l^M 9X^-, S. 93 

(«*)<fl Sfe ^-(128)3 * 3E^ -*7l *ll2 %# <3 3 (140a) 41 3*fl ®& 

<44> ZL^JL, #7l *fl2 #^ <^(140a)3 #^ #7l *i|l %# <8^*1 #71 ^§(120)3 # 

^(126) ^ 3lf* 7>*H, nJ-BH #71 71^(100) HL^r #7l *fl€- #3^(110) 

#71 *fl2 «# <^(140a)3 #^>*13 71 el^ #71 7^(100) S^r ffl# # 

^(110)^-3.^-^1 #7l #1K120)3 #^(126)?r*13 T^HT* c-1 bA. 
<45> £ 10* ^a^. #71 541 %# ^8(120) *H 3l£^(150)* MW. #71 

££*K150)£: TlHB ^^Kg. ^A^§}7l 3^ ^#S|^ 3M^. #7l ^^^-(150)-€r #7l 

. ^(120)3 a^^-s^Bi ^av^. «<HH 3*V°3 €*Kr ^#^1^ ^ a 

#7l ^^^-(150)* *§#*}7l CVD Sfe ALD (atomic layer deposition) 

ig- ^ oir}-. dj|§ #Tg, #7] ^^^(150)* Si0 2 , SiON, Si 3 N 4 , Ge x 0 y N z I&tt Ge x Si y 0 z 3. 
ol^ol^ ^s. SX^- , Hf0 2 , Zr0 2 , A1 2 0 3 , Ti0 2) Ta 2 0 5 3" ^ ^ #Sr#3 ^#3^r ^-fr^. 

ol^ol^ ^5. fltf. St, #7] ^^^"(150)^ #71 ^1^1^ 3^* *m$\T= 2 

# <>1#3 4^ ^ °1 *^ ^^(140a) 

^ofls. ^^^-o] ?§s$m. ^ 9X^, ^ ^171* -&^sl^ ^i=f. 
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<46> £ H* , #71 3412 «:# <83(140a) ^ #71 ^^(150) »HH * 

^* fl* 51^(160)* ^^31, zl ^ofl ^ 2 #(172) * aS^^l^tiKl74)* ^§#* 
^. #71 E^ClfiO)* 4|* ir^ 3=^ $Hl^Bl^, ^ aSHW ^ 

B^H^^S. Ol-c^ ^ olrf. #71 £^#(160)^ #71 ^^^-(150)^- AH1 ^ #7l 

^9(120)3 »U ^(122), *fl2 ^(124) $ #^(126)* S.^ fiE^ #7l ^ 

3.^(172)^ <« «^ Si 3 N 4 ^S ol^ol^ ^ ojo.^, ^ *m 7}**\&. 

<47> £ 12» #71 S.Sell^liH^(174)* ^Bl^-grH TflolH 5KH S^S* ^ 

^ ^ a^ell^l^H (174a)* ^^^r^. 
<48> Si 13* #71 ££311*1 5(1^ (174a)* #^ 1§H #7l ^3.^ 

(172) o| Jf:g-^ ^z^H sfl€(172a)* ^#W. ^ #71 v}^3- 

(172a) ^H^fe #71 £^^(160)^1 ^ h^%%^r. 
< 49 > j£ U# ^-S^m, #71 asell^l^H sfl€(174a)* *l| 7l«H #7l *}^3. sflH(172a)£] 

#^* 

<50 > £ 15» ^-71 v}^3. ^€(172a)* <&H #7l 5L^U60)-Sr 

ol^ ai^H TflolH sl-ol(160a)* ^#^. <^7H, #71 ^3.^(172)3 ^tifft 
3*41^ #71 SSell^^m sfl^(174a)* °]-%rV ^ #7l >1MH ^ 

(160a)^ A #^(120)^1 <£# tfWfe *|SL*Kr *^SLS. <£#£M 9X^, #7l A2 %# <S 
^(140a)^Rr ^*Jft U-^S. #71 TflolH &Kl(160a)°l #7l Til 

olH Ej-ol(160a)^l ^fl^fe #71 #^(120)* ^2 ^ ^<£^(150)°1 ia*^. 
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0040010472 ^ r 

<5i> 5L 16* ^7} n>^a 3J(|^(172a)* *M*H TfMH 5tel(160a)^ tffc 

* kfAl?J4. 

<52> £ 17* #2:*Ma, ^(120)^ S3- ^ ^*Kl50)* 4171^. o] ifl, 

^8-71 412 *^ <8<3U40a) ^3<4 fl'W °1 ^Hl^i ^^^dso)^ 

W 4l7^T}. n #7] TflolH ^(160a)^1 A M(120)*l ^#3^, #7] 

**g(120)^ tfl^= *<&JMHfc n 4U ^3(122), 4l2 ^(124) $ ^3(126)4 #7l 4HH 
e)-^l(160a)^ ^}°H 4HB €^^-(150a)^>l ^} ^Tfl 
<53> -j. ^, Jg.^ ^ofl <q*M ^-71 4HH ^*Kl60a)£] <MH £*3*°H(5L*1 ^ 

^)» ^^^>jl, ^/-^j ^* $m ^ ^ ^ « "S^. 

<54> £ is^r £ 17^1 xvi - xvnr^ ^s^l:*, s. 19^ £ 173 xrx - xrx'^i 

<55> s. 18-11 51*1 € *U ^ ^SU20)^ 4U ^3(122). 4l2 ^ 

(124) ^ #^(126)£- ^ ^"71 TflolH e^QeOa)^ tfl^jl fliL^ , A >°H #7l 41 

olS ££*K160)<>1 7fl7fl£M Sa^. *7l #11(120) *1HMfc -*7l 4U ^(122), 4|2 

^(124) g #^(126)41 e3*M ^71 TflolH ^ (160a) 3* tfl^^fe ^ 4U *M 

<^(182), 412 *m ^^(184) $ 413 4^ °J^(186)ol ^, ^"71 ^8(120)^ 371] 

- ^ o}^, £ ^ ^ofl^ r^*V ^ -M4l FinFET 

* ^- S*Mfc -§-<4*V4l =r 9X^. FinFET ^*Rr 3*41^ ^ V 

71 1^(120) 411 ^(122) ^ 412 ^(124) SHH ^ fl^l^ ^1 4U ^H^ °J 
^(182) ^ 412 c §^(184)^l7-iT?> ^fl^^l ^^€t4-. 
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5E*v, s. 19^1 5=*1€ £°1> -# 7 1 = ^r^dio) *0i 1M3 

^ #^(120)* ^^l^r 42 <83(140a>& ^ «(120)S1 W( 128)41 

&<Lv\, A *«(120) * -*7l 4l **(122), 42 ^(124) $ ^(126)^ *3^- 3*H 
^ j*.^ <8«U142)* 7}3S14. £ 194 5a°H. ^1 ^(120)^ <9= ^(128) 
- ^ if- ^"71 42 %^ <g<3(140a)4 SUa, ^ ^ M - 

^-71 42 ^^d40a)4 am ih sa*i 51*13*1 

51 20 £ 22^ 42 ^144 ^ ^4 =^>^ ^*> 7 1 

42 ^ahi^ 41 tfljfla 41 ^144 ^ *I2 «^ ^ 

(240)^ ^(242)ol ^(120)3 ^(126)^ «S ^^Hr =■ 20 ifl*l 

5L 224 Sa^i, *)U JfS^r ^ ^fl* 

£ 20* ^ ^1^1 £2^1£ 7* -M^tt ^ ^ 

^©.S 4# ^(iio) ^4 ^8(120), 4^3 4€(130a) £ #514 #(140)* *H*I|3. <g 
^ #^(120)3 ^(126) ol 4^1 SKS=*I|*(140) $ *}^H 4€ 

(130a)* CMP 5E*r 4*l*-3 ^4 3*H ^ ^9(120)^ ^Pf(128) * ^ ^fl 

• S^r 42 <^(240)* ni^W. ^ ^> ^ ^^(120)^ *|1 ^(122) ^ 42 % 

^(124) ^ <* W(128)7> -*7l 42 <8 3(240)41 ^ SMXl 3^, ^ #^(120)3 

^(126)^ 33:31*1 ^-71 42 *^ <^(240)* *«H 41 «^ °J^°J ^ M 

(120) ol <£M^. n^S, ^-7] 4* -SrSWHO) ^ «(120) 7^ 

4 4>7l #^(120)4 ^ ^Mfe *>^a 4€(i30b)oi ^-o> ^4 
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<60> £ 21* ofl-S $ ^ ^ ^oll ^^}c^ ^-7] p>^h. «(130b)* XlT^ 

r}. n ash ^-71 <&JW110) 4|4M XU *^ 4^ ^(120)^ *1«* « 

q^A^lfe X|2 »^ ^^(240)^1 4^1 2**34. 4>7l Xl2 *MJ «8<3(240>£ ^ «(120) 
^ ^(128)^1 3 SUM ^71 ^(120)3 ^5L*Kr ^^-S. Si^^M SX^r. 

#7l X| 2 %^ <^(240)^ A #^(120) ^ -*7l X|l ^3(122) ^ X]2 ^(124)^ ^ 
Jf^- 5fe i^fl °J^(242)* 7}^. ^ 7 H, aq- ^(120)^ ^(128) 

7H> « S^^r ^71 X|2 »<S ^^(240)^1 sqtfl ^ ^S- $131, iM*l &* ^ &4 
. 5L 2l4| 5ft°H, ^ «^(120) ^ H 215] ^ifi^MI 5&fe W(128)^ * #7l X|2 

%^ ^(240)41 ^OJS. SLA^ $131, £ 215] 5fe ^(128)^1 « 

S^£r ^-71 XI 2 «^ ^^(240)^1 m°l^l ^^S. S^l^H 

<61> ^JL, ^"71 XI 2 ^^(240)^1 Aj-^ ^ XU »^ <^ <?1 W #^(120)^ # 

^(126)3X1- tfl^= «* 7>*H. -S-71 714(100) SL^r ^"71 ^B^- 

(llO)^-^^i ^7l XI 2 %^ ^^(240)7>^^ T^^r ^71 ^Sie 71^(100) £&^r *fl* W 
^(HO)^-S.^-^ ^"71 #^(120)£| ^(126)^151 ^ ^4. 

<62> £ 22* £ 10 ifl*l S 17* %^U3 -M* 4^ 7 ^ ^"71 

#^(120)^1 tflef f^^MH ^ XU ^3(122), X12 ^(124) ^ aUS(126)* ^ 0 1- 
^^^(150a)4, ^"71 71HH ^^^-(150a)* a>°H ^ji #7l #^(120)^ XU ^£(122), 
^ 2 4j^(124) ^ ^(126)4 tfl^^ji ^ TflolH e*«?!(160a)* 
<63> £ 23^ £ 22^1 XXIE - XXm'^1 £ 24^ £ 22^1 XXIV - XXIV' & 

<64> £ 23^1 £ 18^1^^ tfl*H3. ^^«>£-S. ^Ilt ^^~$r ^^W- 
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£ 24*11 5=*1€ ^1. -*7l ^^-(110) *H>H 4U 

ti^l^lfe A2 *J^(240)^ *J- « (120)^1 <£ W(128)ofl ^ 5d^ 

^, ^ ^(120) * -*7l 4U ^(122) « 412 ^(124)^ 3«H fc*^ fl 1 *- 

^JL, 4|2 <^(240)^ tf** 4U ^ (120)3 ^(126)4 tfl 

^ 314* 7}^. £ 24*11 Sa°W. #^(120)^1 <£ ^(128) ^ * 

s.^ ^-7i 412 *>a <^(240)oii m ih au. ^ w^i «■ ^ ^ 2 *^ *s 

^(240)*ii ^ SL^l^M a^. 

^6fl>|fe. ^->HolE h^i^bi W <$^-§r *§^*Hr 3| 

0PC - oi-g-^fe ej^zL^ ^ ^ ^HH<3l 4H «M^7l 

iflSM, ^ 5l-ol <fflH. ^41*1^ 411 #^ °J^* « z l- 

^o. ^ € Al7l7l fl«r 412 <3^* ^th^. ^^1 ^ «^ ^ ^11 * 

j$ c§oi ^ 412 %^ ^JL5L ^^^S.^ ^7>ol # 300nm <4*}3 3*1* 7>*lfe ^ 

H1-4HH B^l^-g- %^ *i^^r H ^±.=l^ *3*13 ^Hl *W 

^ ^ ^ofl ^ S-41^1-^ $XSL*\, Sl^W CD €*HI 4 

51 ^ ^>7} 7>^o] #<4#4l ^H^H, ^ 3*P£ *^ ^ 

21 4]^ HaL^ ^ CD 4H 7>^^r ^^^-S ^iL% ^ ^-TflolH h 

^flxl^E^l^ ^ojtb ^ ^€ ^7H 41^* =r 5fe «J:H41 ^7>« 



39-18 



<67> 



0040010472 2004/10/5 



39-19 



,«.„n 2004/10/5 
0040010472 

11 

(slab)^S *IU «^ c ^^ 3i l-. 

^. 7] a^s. *m ^ ^ *fl2 ^ ^Hl ^HH 

2] 

^li^i sa^i, 

#7l ^111 %4l ^^^8r (line and space pattern) ^ 

^ ^ ^lo S *K£*ll 4i7}. 

[^^J- 3] 

4] 
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#71 Xl2 »# #71 7l^S.^-B] #71 XU 7-lSl^ =£7^ 3 €■ XI 2 7l ^ ^ 

<>13=H oi^ #^* 7>xl^ ^ s-^^S. *}tt #51X1 
5] 
XH^l 

#71 XI 2 71 51 ^ #71 XI 1 7151 ^ isj ^ ^ ^ *b5LXl 4i*>. 

6] 

X14"%H $X^^, 

#71 X12 Tlel^ XI 1 71 Sl ^ ^ 4*3 tiV^Xl 

[3^8" 7] 

#71 X12 *>8 <3«^ #71 ^3 ^ ^ #^MH ^-71 ^g£) <£# 

^oq- ^aSRr <S#sM Ste ^ &5L*\] ^7>. 

8] 

XI l*M SX^*}, 

#71 X12 *>a #71 * #71 XU X12 ^ £ #^ 3*M 

<£#£l<X Sfe SL*\<% °J^* 7>^lfe 3* ^O-Jg. *&£*H =^7>. 

9] 

XU%H1 
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#S o]^^^ ^ o. jpg 0.3. ^ lalS^l 
[^^8- 10] 

ill 

^l^l &<H*1, 

#7l ^i #^ 3L^Hr 3* ^3-2-3. *Vfe #51*11 ^7}. 

12] 

*lli%<i 9X°]*), 

^7} TflolH ^"71 -fe^ ^4 « c >^O.S ^ 3* 

^ £-3. -5>^- #51*11 ^7>. 
13] 

*n i^i sa^, 

?A^r ^SLS. ^ #51*11 ±.7}. 
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14] 

[33^8" 15] 

^■7} TflolH Si0 2 , SiON, Si 3 N 4 , Ge x 0 y N z> Ge x Si y 0 z , Hf0 2 , Zr0 2 , A1 2 0 3) Ti0 2 S£ 

Ta 2 0 5 * 3L^}^ *}^r ^V- 

16] 

#7} 7}^ *m X^Kr SOI 7l^roljL ; 

17] 
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18] 

I^D" 19] 

^7} m %^ «^ s*n ^^31 oiJ?.oi*ifc ^12 

#7] m ^ fl^n tihh ^<s^m- ^*Hr 

31 ^7>^ ^a ^ . 

20] 

*(|19lMI ^M^l, 

[3 ^8" 21] 

*fl 19-^1 9X°)X[. 

^7} 2)12 #€^r ^-7] 2)1 1 #^4^ 4^ ^ o. ^ o. a ^ *fl 

2: ^ . 
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l^-Qr 22] 

z|z]- 7 }^H #71 7lMi *U <3#£|^ ^Kr^ ^(slab)* ^*Kr 

[33^ 23] 

^. 7l ^-71 714-2.3.^ 7\=S] i&^r 

^-71 *fl2 4^ ^^^r -*7l 7lt^^ ^1 7\*\&C 3 €■ ^2 7^ ^ 

6\^6\ flfe 7>X1^ 3* ^9^3. *Kr &5Ln ^7}B] ^ 

24] 

^122%M1 SWi. 

^71 *fl2 4^ ^*>^ *|S*Hf ^12 

25] 

*)122%M1 

^-71 ^2 4^ -8-71 ^ ^71 *fl2 * 3*H 
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26] 



^22^1 9l°]*\, 



-8-71 *(|2 *^ ^*Hr #31^ 



^-71 ^2 «4* ^71 W * ^3. *fl€* A2 

^"71 A2 Ir^^-ir ^"71 *fl2 *^ *8-$*Rr S^Kr 
^ ^7}<3] ^llS U"^. 
27] 

^7} p>^a sfl^ siON^-, si 3 N 4 ^ ^ sio 2 ^s ^sife a=fc °lt^l s 

28] 

^-71 v}^EL sfl€^r SiOm 31 Si 3 N 4 ^^ nM^fc o]^^o.S. ol^^lfe ^* ^3^- 

s. ^ 4i7>^ 4s ^ . 

29] 

^26^ &*)*\, 



39-26 




'0040010472 ^ 2004/10/5 

^7} v}^EL Sfl^o] *§^& * %7\ v\^3. sfl€ ^^H^ 4<r3 ^ AAQ # 

^ - ^"71 4i3 ^"71 «^ ^ ^ ^ ^* " 

30] 
31] 

^]30%hi sa^i, 

^"71 p>^3. sfl^ ^-71 ^<>ll ^Sfl&^r SiON^^h ^7) 4i3 «^ 
^ Si 3 N 4 ^ 3LW^ *H± ®^ ^*>^ ^ S 

V&tt 32] 

-#7l *(|2 ^^^Sr ^% CMP (chamical mechanical polishing) <*\]x\ 
^(etchback) ^* 3* #5=*H ^ 

[^t 1 * 33] 
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#3i a j7\: 2004/10/5 
0040010472 -^-n ^ r 

[^^8- 34] 

^19^1 $X<>]*\, 

#7) TlHB Si0 2> SiON, Si 3 N 4 , Ge x O y N Z) Ge x Si y O Z) Hf0 2 , Zr0 2> A1 2 0 3 , Ti0 2 3= 

Ta 2 0 5 ^: 3* ^<L3- ^ *3=*H ^ . 

35] 

^7] *imh» ^*>7i a*h ^ & #7] m ^a, m ^ g w-i- 

IQtt 36] 

^35%H1 5a°H, 

37] 

^19^1 9X^, 

^7} 7|^S^i n ^^1 i^}^ SOI 7m 

«K£*ll ^7}£] ^ ^ ■ 
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[51 la] 




CO CM t- O T- C\J CO 
O CT> CD Q CZD O CD 

I I 1 
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4] 




124 
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6] 
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[£ 9] 
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111 
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IS. 15] 




•140a 



160a 



140a 




•140a 



160a 



140a 



IS. 17] 



XVIII 

122 s 



126 



120 




150a 140a 
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IS. 21] 

120 
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[5. 24] 



126 



240- 



V 2_ /-150a 



-128 

-120 
•110 
-100 



128 
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